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STRANDED CONDU CTOR OF ELECTRICITY WITH A FLAT WIRE CORE 

The invention concerns a stranded conductor of electri- 
city the cross section of which is square or rectangular. 

It is well known that stranded conductors are made to carry 
5 alternating current reducing the effects of eddy currents, 
and must be easy to place alongside one another to reduce 
bulk as far as possible especially in the windings of el- 
ectric machines. 

It is also known that when a conductor of electricity car- 
lo ries alternating current (alternating current only or else 
superimposed over a component of direct current), its cross 
section shows an uneven arrangement of small wires that 
are a cause of ohmic loss and reduce the total magnetic 
flow linked to the conductor itself. 
15 Due to this latter phenomenon the inductance value of an 

inductor is lowered as frequency rises. The greater the di- 
mension of the conductor perpendicular to the direction of 
flow, the more is this effect noticeable. For this reason 
conductors containing several parallel elements with suit- 
20 able transpositions have been in use for some time, as have 
stranded conductors made up of many small elementary wires 
insulated one from another and of which the stranding con- 
stitutes continuous transposition. The various wires are 
laid symmetrically and the alternating current is split up 
25 equally among them. Eddy currents are greatly reduced in- 
side each wire compared with those present in one big con- 
ductor whose overall cross section is the same as that of 
the stranded conductor. 

According to present technology the stranded conductor 
30 consists of a central wire with a layer of wires wound 
helically round it and perhaps further concentric layers 
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outside the first . 

The crops section of a stranded conductor so made is appro- 
ximately circular. 

In order therefore to reduce conductor bulk and especially 
5 to facilitate arrangement of conductors in the windings 

of electric machines to make better use of available space, 
it has been found advantageous to compress said conductors 
and give them a cross section that is square or tending to 
rectangular . 

10 The present invention facilitates production of conductors 
with a square or rectangular cross section as will be ex- 
plained below. 

Subject of the invention is a conductor of electricity made 
of copper, aluminium or alloys of other conducting metals, 
15 stranded with a central straight core consisting of one 

or more flat wires electrically insulated, or uninsulated. 
Said core is surrounded by one or more layers of wires or 
stranded wires or flat helically wound wires. 

In one execution the conductor made with the characteristics 
20 described is adequately compressed to give it a square or 
rectangular cross section. 

Thickness of the flat wires is preferably equal to the di- 
ameter of the wires or stranded wires wound helically about 
them, while the width of the flat wires is practically a 
25 multiple of said diameter of the wire or stranded wires. 
The flat wires forming the core are preferably of equal 
width and are superimposed one on the broader surface of 
the other. 

The advantages of the invention are clear. 
30 It is much easier thereby to obtain considerably flattened 
square or rectangular section conductors, ratio between 
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the two sides being decided as required, greatly reducing 
bulk and raising the filling coefficient. By arranging 
the conductors in the windings so that the main component 
of flow - axial in a circular coil - is parallel to the 
5 greater side of the flat wire, the dimension of said wire 
perpendicular to flow will be less, and eddy currents- will 
be reduced to a minimum. Cooling channels can also lie 
parallel to the wider side of the flat wires so that con- 
ductor heat is dispersed through the lesser thickness and 

10 operating temperature can thereby be lowered. 

The advantages secured by flattened cross sections are 
even more evident in the case of very thick conductors. 
Where alternating current contains components of both higher 
and lower frequency or components of direct current, the 

15 higher frequency currents will pass through the finer wires 
and the lower frequency currents through the flat wires. 

Characteristics and purposes of the invention will be made 
even clearer by the following examples of its execution il- 
lustrated by diagrammatic figures. 
20 Fig.1: Conductor of electricity, subject of the invention, 

with a flat wire core and one outer layer of wires, 

in perspective. 
Fig. 2: Cross section of the conductor in Fig. 1. 
Fig. 3: Conductor of electricity, subject of the invention, 
25 with three central flat wires and one outer layer 

of wires, in perspective. 
Fig. 4: Cross section of the conductor in Fig. 3. 

Fig. 5: Conductor of electricity, subject of the invention, 
with flat wire core and two outer layers of wires, 
30 in perspective- 

Fig^: Cross section of the conductor in Fig. 5. 
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The stranded conductor of electricity 10 comprises a core 
11 in tile form of a flat wire, surrounded by a layer of 
twelve wires 12 wound in a loose spiral (Figs. 1, 2) - 
The flat wire lies inside the conductor straight and does 
5 not turn on its own axis - 

Thickness of said flat wire is practically equivalent to 
the constant diameter of the wires forming the outer layer 
while its width is practically equivalent to three times said 
diameter . 

10 As the figures show, the cross section of the conductor 
is substantially rectangular. 

In Figs. 3 and 4 the conductor 15 comprises a core con- 
sisting of a set of three flat wires 16, 17, 18 surrounded 
by a layer of sixteen wires 19 wound in a loose spiral. 
15 This set of flat wires also lies straight inside the con- 
ductor without turning on its own axis. 

Thickness of each flat wire is substantially the same as 
the constant diameter of the wires forming the outer layer 
while width of each flat wire is equivalent to the sum of 
20 the thr;,ee diameters of said wires. 

As the figures show, the cross section of the stranded 
conductor is substantially square. 

Figs. 5 and 6 illustrate a stranded conductor 20 compri- 
sing a core of one flat wire 2 1 surrounded by a layer of 
25 wires 22 with another layer of wires 23 outside the first. 
Thickness of the flat wire is practically equivalent to 
the constant diameter of the wires while its width is that 
of the sum of four of said diameters. 

The cross section of this conductor is substantially rec- 
30 tangular . 

The conductor subject of the invention has a cross section 
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that is clearly square or rectangular according to the 
shape of the core formed of one or more flat wires. 
The conductor so obtained is compressed to a greater or 
lesser extent to raise the coefficient of filling with ac- 
5 centuation of its geometrically square or rectangular shape. 

The conductors are laid in the windings of electric machines 
in such a way that the main component of flow, which in a 
circular coil is axial, lies parallel to the broadest side 
of the flat wires. 
10 In this way the dimension perpendicular to flow, namely 

the thickness of the flat wire, is the lesser and effects 
produced by eddy currents are reduced to a minimum. 
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CLAIMS 

1. Stranded conductor of electricity made of copper, al- 
uminium or the alloys of other conducting metals and having 
a straight core, characterized in that the core consists 

5 of one or more flat wires (11), (16), (17), (18), (21), 

the purpose being to produce a cross section that is prac- 
tically square or rectangular. 

2. Stranded conductor of electricity made of copper, al- 
uminium or the alloys of other conducting metals and having 
a straight core, as in claim 1, characterized in that the 

10 flat wires (11), (16), (17), (18), (21) may or may not be 
electrically insulated. 

3. Stranded conductor of electricity made of copper, al- 
uminium or the alloys of other conducting metals and having 
a straight core, as in claim 1, characterized in that the 

15 core is surrounded by one or more layers of helically 
wound wires (12), (19), (22), (23). 

4* Stranded conductor of electricity made of copper, al- 
uminium or the alloys of other conducting metals and having 
a straight core, as in claim 1, characterized in that the 
20 core is surrounded by one or more helically wound Iwyers 
of plied wires. 

5. Stranded conductor of electricity made of copper, al- 
uminium or the alloys of other conducting metals and having 
a straight core, as in claim J, characterized in that the 

25 core is surrounded by one or more helically wound layers 
of flat wires. 

6. Stranded conductor of electricity made of copper, al- 
uminium or the alloys of other conducting metals and having 
a straight core, as in claim 1, characterized in that the core 

30 is squeezed to accentuate the square form of the cross 
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section and raise the coefficient of filling. 

7. Stranded conductor of electricity made of copper, al- 
uminium -or the alloys of other conducting metals and having 
a straight core, as in claim 1, characterized in that the 

5 core is squeezed to accentuate the rectangular form of the 
cross section and raise the coefficient of filling. 

8. Stranded conductor of electricity made of copper, al- 
uminium or the alloys of other conducting metals and having 

a straight core, as in claims ], 3, A, characterized in that 
10 the thickness of each flat wire (11), (16), (17), (18), 
(21) is practically equal to the diameters of the wires 
(12), (19), (22), (23) or of the plied wires helically wound 
round the flat wires, while the width of each flat wire (11), 
(16), (17), (18), (21) is practically a multiple of said 
15 diameter. 

9. Stranded conductor of electricity made of copper, al- 
uminium or the alloys of other conducting metals and having 
a straight core, as in claim 1, characterized in that the 
flat wires (11), (16), (17), (18), (21) are of equal width 

20 and are superimposed on their wider surfaces. 
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